Rheology of sickle cells and its role in microcirculatory dynamics.
The alterations in the viscoelastic properties of the hemoglobin S solution following deoxygenation can be correlated, on the one hand, with the gelation of the HbS molecules and, on the other hand, with changes in the rheological behavior of the deoxygenated SS erythrocytes. The abnormal rheology of SS erythrocytes forms the basis of their altered flow behavior through filter pores in vitro and microcirculation in vivo. The results support the notion that the rheological behavior of sickle cells is an important link between the molecular events in hemoglobin S following deoxygenation and the behavior of the cell in the microcirculation. Although recent advances have shed considerable lights on the rheology of sickle cells in a variety of conditions, further studies are needed in order to elucidate the pathophysiological role of cell rheology in this disease, especially in terms of the influence of individual SS cells in the heterogeneous populations and the correlation between in vitro and in vivo behavior of SS cells.